Mental simulation is a hallmark feature of human cognition, allowing features from memories to be flexibly used during prospection. While past studies demonstrate the preservation of real-world features such as size and distance during mental simulation, their temporal dynamics remains unknown. Here, we compare mental simulations to navigation of routes in a large-scale spatial environment to test the hypothesis that such simulations are temporally compressed in an adaptive manner. Our results show that simulations occurred at 2.39Â the speed it took to navigate a route, increasing in compression (3.57Â) for slower movement speeds. Participant self-reports of vividness and spatial coherence of simulations also correlated strongly with simulation duration, providing an important link between subjective experiences of simulated events and how spatial representations are combined during prospection. These findings suggest that simulation of spatial events involve adaptive temporal mechanisms, mediated partly by the fidelity of memories used to generate the simulation.
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Introduction
Mentally simulating events is one of our most fundamental cognitive skills, critical to our ability to anticipate and handle future experiences. It underlies flexible goal planning during navigation (Burgess, 2008) and is a central aspect to the constructive nature of episodic memory (Boyer, 2008; Moulton & Kosslyn, 2009; Schacter et al., 2012; Suddendorf, Addis, & Corballis, 2009 ). Research over the past decade using mental simulation has revealed new aspects of mnemonic processing, including the ability to recapitulate details from past experiences into novel contexts (Hassabis, Kumaran, & Maguire, 2007; Szpunar, Addis, McLelland, & Schacter, 2013) and how these anticipatory future simulations can motivate and guide behavior (Boyer, 2008; Suddendorf & Busby, 2005) . Many of these studies have cumulated into a growing consensus (Buckner & Carroll, 2007; Hassabis & Maguire, 2009; Moulton & Kosslyn, 2009; Schacter et al., 2012; Schacter & Addis, 2007; Szpunar et al., 2013 ) that mental simulation involves a dynamic neurocognitive system dedicated to encoding experiences, extracting features form those memories, and actively combining those features into representations, or mental 'scenes', that are used to optimize behavior. This has led to new perspectives on how aging influences memory, prospection, and mental imagery (Addis, Wong, & Schacter, 2008; Personnier, Kubicki, Laroche, & Papaxanthis, 2010; Schacter, Gaesser, & Addis, 2013) , and how these processes are affected by cognitive and neurodegenerative disorders (Addis, Sacchetti, Ally, Budson, & Schacter, 2009; Hassabis, Kumaran, Vann, & Maguire, 2007; Irish & Piolino, 2015; Kwan, Carson, Addis, & Rosenbaum, 2010) .
Although past work has shown the utility of mental simulation in experimental (Hassabis, Kumaran, Maguire, 2007; Szpunar et al., 2013 ), clinical (Addis et al., 2009 Kwan et al., 2010) , and real world contexts (Personnier et al., 2010; Schacter & Addis, 2007) , critical components of how simulations operate have yet to be empirically evaluated. Early work (Kosslyn, Ball, & Reiser, 1978; Shepard & Metzler, 1971 ) demonstrated that mental representations based on visually encoded objects retain metric information. This finding has been extended through work with amnesic patients (Hassabis, Kumaran, Vann et al., 2007) and brain imaging (Szpunar, Watson, & McDermott, 2007) to suggest that spatial context acts as a framework to organize features from memory to anticipate future situations (Hassabis & Maguire, 2009) . Despite the promising implications of studies on spatial aspects of mental simulations, to our knowledge, no study has investigated their temporal http://dx.doi.org/10.1016/j.cognition.2016.08.009 0010-0277/Ó 2016 Elsevier B.V. All rights reserved.
